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EVALUATION OF WATER QUALITY MANAGEMENT PROBLEMS CAUSED BY
AGRICULTURAL DRAINAGE WATER ENTERING MODOC NATIONAL
WILDLIFE REFUGE AND THE ASH CREEK WILDLIFE MANAGEMENT AREA

I. SUMMARY

During 1987, the water supplies entering the Modoc National
Wildlife Refuge and the Ash Creek Wildlife Management Area were
sampled for pesticides and heavy metals conceivably associated
with agricultural drainage. Purpose of the sampling was to
determine if concentrations of toxic substances were present that
would pose a threat to fish and wildlife.

Sampling was done in January and June corresponding to the
primary periods of chemical application in the watershed areas.
Only pesticides used currently or previously in the areas were
analyzed.

Samples did not contain pesticides at detectable concentrations.
Metal results were similar to background levels for surface
waters in the Pit River system.

Board staff concludes that agricultural chemical use or other
toxics do not pose a threat to fish and wildlife in the two
areas. Accordingly, additional intensive monitoring does not
appear to be a priority activity unless chemical usage changes in
the watersheds supplying the wildlife areas.

II. INTRODUCTION -

A. Objective

The objective of this investigation was to determine water
quality problems or potential problems caused by agricultural
drainage water entering the Modoc National Wildlife Refuge and
the Ash Creek Wildlife Management Area.

B. Scope

California provides vital wetland habitat for over 60% of the

Pacific flyway's total waterfowl population. Wildlife refuges
and management areas within the state have relied on irrigation
return flow as part of their firm water supply [1l]. Because of
the varied nature of irrigated agriculture surrounding many of
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these sites, these return flows could contain harmful substances.
Nonpoint source agricultural drainage water may contain dissolved
and suspended constituents which potentially threaten beneficial
uses, including fish and wildlife [2]. Trace element
concentrations in irrigation drainage water evaporation ponds
have resulted in toxic effects on wildlife populations in
Kesterson National Wildlife Refuge. Pesticides, salts, and
excess nutrients are suspected in fish kills and avian botulism
problems that have occurred in canals and wildlife refuges.
Bioaccumulation of certain metals and pesticides is also a
serious concern for chronic effects.

The study consisted mainly of reconnaissance monitoring of water
flowing into, within, and out of the refuge/wildlife areas.

These areas were selected for study along with three other
similar areas in the Central Valley either because of the nature
of agriculture in the immediate vicinity draining into the
refuge, or because the refuge contains a unique habitat that
would be seriously damaged by a contaminant in the agricultural
return flow [3].

Past studies indicate that turbidity/sedimentation and nutrients
could be ruled out as threats to beneficial uses in the study
areas [4,5,6, & 7]. Accordingly, the study focused on the :
unknown aspects of agricultural drainage water entering the study
areas, specifically the use of pesticides upstream from the

areas.

IIT. CHARACTERISTICS OF STUDY AREAS

A. Modoc National Wildlife Refuge

Modoc National Wildlife Refuge was established by the Migratory
Bird Conservation Commission on April 8, 1959. The 6,203-acre
refuge is located in Modoc County just south of Alturas in the
Pit River Valley (Figure 1). This agricultural valley lies at
4,300 feet elevation at the western base of the Warner Mountains.
The Modoc Plateau is a thick accumulation of geologically young
volcanic rocks [8]. The Warner Range is an uplifted mountainous
part of the plateau composed of similar volcanic materials [9].

1. Water Supply

Local watersheds provide the entire refuge water supply. The
South Fork Pit River, Pine Creek, ParKker Creek, and Dorris
Reservoir are the major sources of water. The average annual
amount of water delivered to the refuge from 1976 to 1981 was
18,050 acre-feet (Bureau of Reclamation, 1986). The South Fork
Pit River was the major supply with an average delivery of 9,895
acre-feet. Dorris Reservoir supplied 6,369 acre-feet, and Pine

2



Figure 1. Modoc Refuge: Inflow streams

and sampling stations.
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Creek provided an average of 1,790 acre feet over and above

diversion to Dorris Reservoir. No ground water was pumped on the
refuge.

Pine Creek and Parker Creek both originate in the pristine
highlands of the South Warner Wilderness Area. Most of the flow
of Pine Creek is diverted to storage in Dorris Reservoir via a
ditch. The natural stream channel of Pine Creek flows directly
into the refuge where it joins the South Fork Pit River. The
Stockdill Slough is a natural drainage channel which delivers
about 5000 acre-feet of snowmelt runoff to the east side of
Dorris Reservoir each spring. The Parker Creek allotment is
delivered to the east side of the reservoir via a -ditch. Dorris
Reservoir water is used on the central and eastern portions of
the refuge.

Mill Creek and East Creek flow from the drainage divide in the
South Warner Wilderness Area and merge in Jess Valley to form the
. South Fork Pit River. The South Fork flows west through Likely
where the entire flow is diverted north via the natural channel
and the Eastside and Westside Canals of the South Fork Irrigation
District (SFID). Two warm springs are tributary from the east to
the Eastside Canal immediately below the head of the canal.
Fitzhugh Creek is also an important tributary from the east.
Metzler Canal is fed by several perennial springs to the
southwest of Likely, and is tributary to the Westside Canal. An
intermittent stream flows through Crooks Canyon into the Westside
Canal about 5 miles below Likely. The confluence of the canals
is at the southern refuge boundary where the river continues
through the refuge to join the North Fork Pit River. The
irrigation district's northern boundary forms the southern
boundary of the refuge. South Fork water is diverted for use in
permanent wildlife habitat ponds on the west side of the refuge.

2. Land Use

Agricultural land use in the Pine Creek and Parker Creek
watersheds is limited to grazing lands and minor amounts of mixed
grass and alfalfa hay production. The agricultural irrigation
season of the Modoc Plateau extends from May through early
September. '

The South Fork is commingled with agricultural drainage water.
SFID diverts water from the Eastside and Westside Canals to
irrigate 13,000 acres of alfalfa, mixed grass hay, and other
crops in the valley (Table 1) [10]. The distribution and
collection system consists of a series of weirs and diversion
dams. Approximately 25 percent of the surface water used in the
district is discharged back to the central channel as
agricultural return flow. The Department of Water Resources
(DWR) provided Watermaster Service on the South Fork from 1931 to
1982 [11].



Crop

Alfalfa

Meadow Hay

Grain Hay

Irrigated Pasture

Wheat

Barley

Oats

Rye

Wild Rice

TABLE 1.

CROP PRODUCTION AND CHEMICAL USE IN MODOC
COUNTY WATERSHED UPSTREAM FROM MODOC

NATIONAL WILDLIFE REFUGE,

Acreage

6,290

13,375

1,925

19,500

155

450

205

125

40

Estimate of
Pesticides
Used Since 1980

2,4-D
Eptam
Furadan
Simazine
Velpar
Sencor
Picloram
1080

Velpar
Picloram

2,4-D
Picloram
1080

Velpar
Simazine
Picloram

2,4-D
Dicamba

2,4-D
Dicamba

2,4-D
Dicamba

?

Malathion

Season
of Use

Spring
Spring
Spring
Spring/Fall
Fall
Spring
Summer
Winter

Spring
Summer

Spring
Summer
Winter

Spring

Spring/Fall
Summer

Spring
Spring

Spring
Spring

Spring
Spring

?

Spring

(Magnacide (Acrolein) was also used in canals in this systen
south of the refuge during summer months for aquatic weed

control.)



Lyneta Ranches, the largest single production unit in the SFID,
produces alfalfa and mixed grass hay on 4,000 acres in the valley
upstream from the south refuge boundary. The Lyneta operation
includes about 30 percent of the SFID, and extends almost to the
town of Likely. They and other land owners have undertaken a
major program of land leveling and modernizing irrigation farming
practices over the last five to ten years. A wild rice trial at
Lyneta Ranches in 1986 proved to be a successful venture, and
acreage will likely increase in future seasons. The balance of
the growers in the SFID are mixed grass and alfalfa hay
producers, including cattle ranches with irrigated pasture and
hay production in the area east of Likely.

3. Pesticide Use

The Modoc County Report on Environmental Assessment of Pesticide
Programs indicates that 90 percent of the restricted pesticide
use in the county is directed at the control of weeds and aphids
(California Department of Food and Agriculture, 1978) [12]. Over
50 percent of all restricted pesticide use in the county was the
herbicide 2,4-D. Irrigation district use of pesticides included
2,4-D, dicamba, paraquat, and magnicide for weed control.
Carbofuran (Furadan), parathion, and 2,4-DB were reported for use
on alfalfa.

4. Geology

The chemical quality of water moving into the refuge is
influenced by the geology in its path. The oldest rocks in the
Warner Mountains are the Cedarville Series which consists of
interbedded andesitic lava flows and pyroclastic rocks. The
Alturas Formation is exposed along the Pit River Valley 20 miles
west and south of Alturas. These Pliocene lake deposits include
diatomaceous and tuffaceous silty and sandy shale, siltstone, and
sandstone. Warner basalts are prominent throughout the
watershed. Springs are common throughout the region as many lava
flows are open and porous, providing natural conduits for flow of
underground water [8 & 13].

The surface water resources of the Alturas Basin are primarily
runoff and snowmelt draining out of the Warner Mountains. This
basaltic landscape is typified by surface rocks of high
permeability. Therefore, the regional hydrology of the area is
characterized by minimal surface flows due to the well-drained
soils and geologic formations. However, the underlying
Cedarville Series are much less permeable, and the rocks of the
Cascade Range constitute a barrier to the westward movement of
ground water. The result is a shallow water table throughout
much of the Modoc Plateau. The surface water flows are not
sufficient to last through the entire irrigation season. Ground
water resources are relied upon to supplement surface water from



July through September. Although ground water is not pumped on
the wildlife refuge, ground water is commingled with South Fork
water as agricultural return flow from SFID.

5. Water Quality

The Alturas Formation is the principle water bearing formation in
the basin [6]. The formation contains both confined and
unconfined ground water. Ground water levels are less than 50
feet, and about 50 percent of the wells measured by DWR are less
than 25 feet below the ground surface. The South Fork drainage
area surrounding Likely is a known area of geothermal activity as
evidenced by thermal springs and wells. The volcanic hot springs
and wells of this geologic fault region discharge highly
mineralized water that may degrade adjacent surface waters.

The mineral quality of the Pit River headwaters is considered to
be excellent. There are no data available to show the changes in
water quality as water moves into and out of SFID, but Table 2
provides a summary of surface water quality near Likely.

Table 2. Water Quality Data for the South Fork Pit River
near Likely

Constituents
Month Q EC B Na HCO3 DO T TRB
Jan 1.9 106 0.0 5.4 61 12 1.5 75
Feb 2.5 133 0.0 6.3 75 12 1.5 -=
Mar 2.8 106 0.0 5.9 64 11 9.6 --
Apr 7.2 114 0.0 6.0 66 11 6.9 -
May 14.0 105 0.1 6.2 59 10 13.0 25
Jun 10.0 105 0.3 5.5 61 9.2 14.0 -=
Jul 4.2 127 0.1 6.6 71 8.4 20.0 -
Aug 6.7 141 0.0 9.7 83 8.4 18.0 -
Sep 2.9 148 0.03 8.7 83 8.4 19.0 19
Oct 1.8 147 0.0 8.9 82 9.6 13.0 20
Nov 1.8 106 0.0 5.8 63 11 6.8 4
Min. 80 0.0 4.2 42 7.5 0.0 4
Avg. 120 0.03 6.7 69 10.0 11 29
Max. 175 0.3 11.0 94 13.0 21 75
No. 31 31 31 31 31 30 5
Q = Flow, thousand acre-feet/month B = Boron, mg/1
EC = Electrical Conductivity, mhos/cm Na = Sodium, mg/1
HCO3 = Bicarbonate, mg/1 TRB = Turb. Units
DO = Dissolved Oxygen, mg/1l T = Temp., degrees C

(Data from Water Quality Control Plan, Basin 5A)

Alturas Basin ground water is sodium bicarbonate in character,



and generally of good mineral quality. The data in Table 3 is
summarized from the analysis of well water in a recent ground
water study [13]:

Table 3. Alturas Basin Ground Water Quality

Constituent Wells Range Median
TDS (mg/l) 141 100 - 1600 260
EC (mhos/cm @ 25 degrees C) 141 76 - 2400 315
Chlorides (mg/1) 70 0 - 271 8
Sulfates (mg/1l) 90 0 - 626 16
Alkalinity as CaCO03 (mg/l) - 37 - 487 -
pPH - 7 - 8.5 -
ASAR , 118 0 - 23 2.3
Boron (mg/1l) - 0 - 4.6 0.03
Nitrate (mg/l) 16 0 - 38 4.2

6. Water Quality Impacts

There are some localized water quality problems in the Alturas
Basin. The ground water which is limiting to beneficial uses is
drawn from confined portions of the Alturas Formation, and/or
from ground water migrating along geologic faults. The highest
conductivity is associated with the lake deposits of the Alturas
Formation, and with the structural systems that formed the basin.

The permanent ponds of the Modoc refuge freeze in late November.
The refuge manager has observed fish kills after the spring thaw,
and thinks that this is most likely due to an oxygen depletion
problem in the ponds [13].

The South Fork of the Pit River and the Pit River are spawning
grounds for resident fish, including rainbow and brook trout. A
large fish kill is alleged to have occurred in the South Fork
near the pellet plant on Beet Camp Road in July 1985. The cause
of the kill is unknown, but chemicals associated with
agricultural use are suspected [14].

B. Ash Creek Wildlife Management Area

The Ash Creek Wildlife Management Area was acquired by the
California Department of Fish and Game (DFG) in 1986. The
purpose of the wildlife area is to preserve wildlife habitat.

The marsh area of the refuge is a waterfowl breeding ground. Ash
Creek is a spawning area for resident inland fish, including the



fully protected Modoc sucker. The 11,525 acre management area,
which was formerly a cattle ranch, is located in Big Valley,
Modoc and Lassen Counties, between the towns of Adin and Bieber
(Figure 2).

1. Water Supply and Land Use

Ash Creek and Willow Creek flow into the wildlife area and
sustain a seasonal marsh and the western side of the area.

Cattle grazing is the primary agricultural land use surrounding
the area, but alfalfa, grass hay, and grains are also grown
(Table 4). Quail Valley Ranch produces irrigated alfalfa along
the western and northern boundaries of the wildlife area.

2. Potential Impacts

DFG staff expressed concern towards potential agricultural
drainage impacts on this new refuge. Agrichemical use in the
area includes sport applications of picloram (tordon) for scotch
thistle control. Strychnine and 1080 have been used for rodent
control, but none was used in 1987. Herbicides are applied to
hay fields for weed control, but there is limited crop production
upstream of the refuge, and limited use of chemicals.

IV. STUDY APPROACH AND RATIONALE

The study was constrained by staff time and analytical funds.
Accordingly, analytical tests covered only those pesticides that
were known to have been used in the study areas or that were
likely to have been used in the past. Selected heavy metals and
trace metals were included in the analyses because of their
propensity to be toxic to fish and wildlife at relatively low
levels and because some agricultural chemicals contain metals.

There appeared to be two general approaches for monitoring. One
approach would be to sample specific waters upstream, within, and
downstream of specific fields during and immediately after
application of chemicals. The second approach would be to sample
water stations at key locations throughout the study area after
fall and spring chemical use, but not as dictated by use on
specific fields. The second approach was chosen. It appeared
adequate to achieve the study objective, and appeared to be the
more cost-effective of the two approaches. It gave an overall
idea of whether chemicals were lingering in the surface water
environment and whether additional investigatory work appears
justified in the study areas.

Only the water media was analyzed for pesticides, metals and
trace elements. The chemicals known to have been used since the
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TABLE 4.

Crop

Alfalfa

Meadow Hay

Grain Hay

CROP PRODUCTION AND CHEMICAL USE IN MODOC COUNTY
WATERSHED UPSTREAM FROM ASH CREEK WILDLIFE AREA,

Acreage

1,250

900

1,100

Irrigated Pasture 3,200

Wheat 150
Barley 300
Oats 350
Rye 100
Field Crops 460

1987

Known Pesticides
Used Since 1980

11

2,4-D
Simazine
Velpar
Sencor
Furadan
Picloram

Velpar
Picloram

2,4-D
Picloram

Velpar
Simazine
Picloram

2,4-D
Dicamba

2,4-D
Dicamba

2,4-D

Dicamba
?

?

Season
of Use

Spring
Spring/Fall
Fall
Spring
Spring
Summer

Spring
Summer

Spring
Summer

Spring
Spring/Fall
Summer

Spring
Spring

Spring
Spring

Spring
Spring

?

?



early 1980s are not cumulative in wildlife tissue and do not
persist for long periods after application. The assumption was
that if toxicants were measured in water entering and present in
the refuge, a potential problem was extant. If toxicants were
undetectable in the water supply, then toxic substances would not
be expected in organism tissues or in the aquatic substrate and
would be an unlikely source of wildlife problems.

Although magnacide was used for weed control in canals south of
the Modoc Refuge, it was not sampled because canal water is not
discharged to other surface waters until the chemical has
deteriorated. Also, 1080 was not included in analyses because
the chemical is incorporated in bait that is applied to land.

V. RESULTS

A. Modoc National Wildlife Refuge

Refuge and inflow samples were taken at 11 stations during
January and June of 1987. This was after the fall and spring
peak use of pesticides. Amounts of applied chemicals are not
known, but in the opinion of the Modoc County Agriculture
Commissioner's office staff, less than historic amounts were .
applied in 1987.

Analytical results are shown in Table 5 and Appendix 1. None of
the analyzed pesticides exceeded the level of detectability.
Metal and trace element concentrations were similar to normal
background levels in the Pit River system.

B. Ash Creek Wildlife Area

Refuge, inflow, and outflow samples were taken at six stations
during January and June of 1987 after the peak periods of
pesticide use. Amounts of applied chemicals are not known, but
the owner of the feed store in McArthur (a pesticide supplier)
felt that less chemicals than usual were used in the area during
1987.

Analytical results are presented in Table 6 and Appendix 1. None
of the analyzed chemicals exceeded the level of detectablility.
Metal and trace element concentrations were similar to normal
background levels in the Pit River system.

VI. CONCLUSIONS

Based on the limited sampling and appraisal done in 1987, present
agricultural drainage does not pose a threat to wildlife and
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aquatic life in either the Modoc National Wildlife Refuge or Ash
Creek Wildlife Area. Pesticides used in the area, either in 1987
or in the past, were undetectable in the water environment.

Other toxics, i.e., metals, were at normal background levels in
refuge waters and inflow waters. Presently used chemicals are
not known to accumulate in the tissue of organisms. Accordingly,
there is no reason to suspect biocaccumulation of toxics.

Unless chemical types, intensity of use, or methods of use

change, there appears to be no need for routine monitoring of
toxics in waters supplying the two areas.
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APPENDIX 1

BN -1 gincers

Planners
(=, 2" IglII} Fconomists
R scicntists

February 27,1987

R299.35

WATER QUALITY CONTROL BOARD
100 E. Cypress Ave.
Redding, CA 96002

Attention: Bob Lewis
Dear Bob:

Please find enclosed the results of organics tested on your
samples labelled M-1 thru M-11l; our lab reference #16281.

You will find that we did not report a result for 2,4-D on

the report. ’

The samples for 2,4-D analysis were improperly spiked. Instead
of spiking with 2,4-DP, the samples were spiked with 2,4-D at a
concentration of 1 ug/l. Since we were sample limited we could
not re-—extract a fresh sample. The results of the samples are
given- below:

Sample 2,4,-D (ug/l)
M-1 0.85
M-2 0.56
M-3 0.53
M-4 0.50
M-5 0.48
M~6 0.61
M~-7 0.66
M-8 0.56
M-9 0.56
M-11 0.69
Mean: 0.60

Standard deviation: 0.11

For a 95% confidence interval the mean is described by X # t times
(standard deviation + ¥ '). For a normal distribution t = 2.26
for n = 10. Therefore, the mean of 0.60 is good to % 0.08 in-
dicating a precision of about 13% relative standard deviation.

The mean percent recovery of a 1 ug/l spike was 60%. From this
data a good presumption is that the concentration of the 2,4-D

in these samples are below 1 ug/l which is our common reporting
limit, but without being able to analyze the sample it cannot

be confirmed.

CH2M HILL INC, Redding Office 1525 Court Street; P.O. Box 2088, Redding, California 96099 916.243.5831

A=



Water Quality Control Board
Page 2

February 4, 1987

R299.35

The reason M-10 was not included in this set of results is that
this sample bottle broke and there was not enough to re-extract.
This sample was analyzed with the correct surrogate spike.

Please accept my apology for our mistake. 1In the flture we
should collect more sample volume to ensure an opportunity
to retest.

If you have any questions please call me.

Sincerely

h ‘;@}ut :' —= ~. :'“_' ’L‘Vé/'é,
7
- fJames E. Hawley

Q//Department Manager

JEH/bh
Encl.



CHZ2M HILL ENVIROMMENTAL LABORATORY
e 2218 RAILROAD AVENUE

[~ ] REDDIMNG, CA 24001 P146-245-5831
REFORT T0O:s WRCH REFERENCE NUMBER: 16281
100 E. CYFPRESS AVE. FAGE 1 OF 3
REDDING, CA 96002 DATE: 2/23/87
ATTENTION: BOB LEWIS FHONE = 225-2045
SAMFLE DESCRIFTION: WATER-MODOC WILDLIFE REFUGE SAMFLED BY: CLIENT
DATE OF SAMFPLE: SEE EBELOW DATE RECEIVED: 1/8/87
TEST HETHODS: EFA—-&0B-BOR0 SAFIFLE RESULT *(FPE)
M—1 M-3 M-10
CONSTITUENT 1/6/87  1/7/87  1/7/87
Aldrin T0.1 0.1 e 1
a-—-FHO DRI .1 Tl
0 ~BHC 0.1 0.1
d—RBHC .1 w1
g—BHC 0.1 DRI
Chlordane T0. 1 Sl
4,4-~-DDD a1 SOl
4,4~-DDE S| 0.1
4,4=-DDT 0.1 0.1
Dieldrin w0, 1 L0 ]
Endosulfan I 0.1 0.1
Endaosulfan II 0.1 w1
Erndosulfan Sulfate w0, 1 T, 1
Endrin 0.1 A}
Endrin Aldehvde DRI L1
Heptachl or 01 . 0.1
Heotachlor Epoxide .1 I | I}
Pathowvihlor 0.1 SO. 1 S
Toranhene ol G w1

#*FFRE: ug/l water or wg/kg sail
COMMENTS: See attached letter for 2,4-D results.

Tha infarmation shown on this sheet is test data only—amyd
no analvsis or interoretation is intended or impli

ANGLYST: m%&_@g AFFROVED BY:




]
M CHZM HILL ENVIRONMENTAL LAEORATORY
[C NI 2218 RAILROAD AVENUE

RN REDDING, CA 96001 = 914-243-5831

REFPORT TO: WECH REFERENCE NUMEER: 162
: 100 E. CYPRESS AVE. PAGE 2 OF 3
REPDING, CA 96002 DATE: 2/23/87

ATTENTION: EOE LEWIS PHONE: 225-2045
SAMFLE DESCRIFTION: WATER-MODOC WILDLIFE REFUGE SAMFLED BY: CLIENT
DATE OF SAMPLE: 76 & 1/7/87 DATE RECEIVED: 1/8/87

TEST SIMAZINE DICAMBA EFTAM FURADAM FICLORAM

SAMFLE

M-1 1 %1 <1 1 1

M=-2 1 w1 <1 <1 1

M-3 1 1 11 w1 1

M-4 1 %1 %1 1 1

M-5 1 1 w1 1 1

M—& 1 - - - 1

M-7 1 1 1 1 1

M-g 1 - - -~ 1

M-2 i - - - 1

M-10 11 1 <1 1 1

M-11 1 - - - 1

COMMENTS: FResults in micrograms per liter

The information shown on this sheet is test data only and
no analysis or interpretation is intended or implied.

AFPFROVED R

A-5



AN <EDDING, CA

REFORT TO: WGCE

100 E. CYFRESS AVE,
REDDING, CA 2&002
ATTENTION: BOB LEWIS
SAMPLE DESCRIFPTION: WATER-MODOC WILDLIFE REFUGE
DATE OF SAMPLE: SEE BELOW
DRGANDFHOSFHATE M—1 M~-10Q
1/7&/87 1/7/87
Rzinphos methyl 0.l +0.1
Demetan 0.1 <0, 1
Diazinon 0.1 0.1
Disulfoton 0.1 “0.1
Ethion 0.l L0 1
Malathion S 1 0.l
Farathion ethvyl 0.1 .1
Farathion methyl Qa1 w0, 1

COMMENTS :

46001

CH2M HILL ENVIRONMENTAL LABORATORY
(e 7R 2218 RAILROAD AVENUE

F16-243-5831

Results in micrograms per liter

REFERENCE NUMBER: 1628
PAGE = OF 5

LDATE: 2/23/87

PHONE: 225-2045
SAMFLED BY: CLIENT
DATE RECEIVED: 1/8/87

The informatiaon shown on this sheet is test data only and

no analysis or interpretation 1s intended or implied.

AFFROVED BYY




]
CHMHILL

REFORT TO:

ATTENTION:

CA 96001

DATE OF SAMPLE: SEE

TEST

?16-24T-5831

CH2M HILL ENVIRONMMENTAL LABORATORY
2218 RAILROAD AVENUE

MR REDDING,

REFEREMCE NUMBER: 146281

WOCE
100 E. CYFRESS AVE. FAGE 4 OF 5
REDDING, CA 96002 DATE: 2/2z/87
BOR LEWIS PHONE: 225-204%5
SAMFLE DESCRIFPTION: WATER-MODOC WILDLIFE REFUGE SAMPLED BY:
BELOW DATE RECEIVED:
M-1 M-2 M-3 M~4 M-5 M-&
1/6/87 1/4/87 1764/87 176,87 1/7/87 l/76/87
C0L0025 <0.002F <0.0025  <0.0025  £0. 0025 L0.0025

Arsenic
Cadmium
Copper
l.ead

Mer cur
Molvbhdenum
Mickel
Seleanium
Thallium
Zinc

COMMENTS: Results in milligrams per liter

S0 D002
S, D02
T, 0V

D, 0002

1, 05

0L 005
00001
0,01

S0, C0S

S0, QOO0
D, 004
AN, OO5
SO, OO0

0, Q05

0. 05

SO, 0002
S0, 005
S0, G005
0. 001

G001

0. 008

S0, 002

0. 0002

0. D03
S0, Q05
0,005
= 0. 005
SO 001
001

=0, 05

S0. 0002

20, Q0%
0. 0002
00005

S0, 005
S0, 001
0,01
<0, 005

The infermation shown on this sheet is test data only and
intended or implied.

neoanal Ysis gr

interpretation is

APFROVED E

0. 0002

G002
0,005
0. 0002
L0005
OG0
LO.01
0. 005

CLIENT

1/.8/87



R CH2M HILL ENVIRONMENTAL LABORATORY
2218 RAILROAD AVENUE

BEEE® ReDDING, CA

REFORT TO:

ATTENTION:
SAMPLE DESCRIPTION: WATER-MODOC WILDLIFE REFUBE
DATE OF SAMPLE:

TEST

Arsenic
Cadmium
Copper
lLead
Mercury
Mol vbdenum
Mickel
Selenium
Thallium
Zinc

COMMENTS

The information shown on this sheet is test d
no analysis or. interpret

WRICE
100 E. CYFRESS AVE.
REDDING, CA 24002
BOB LEWIS

M~7

0.0047

“0.0002

0. 003
<0005
O.0002

0. 005
L0008
L0001

4001
0,005

6001

P16-243-5831

1r77/87

M-8

0. 0025
H0. 0002
0.010
<0005
Q0. 0002
0. 005
0.007
0,001
20,01
N.017

-

M~9

0.0025

T0.0002

0.00=
10. 005

20,0002

0. 005
£ 0.005
<0.001

{0.01
£0.005

Results in milligrams per liter

APFROVED B

M=-10

Z0. 0025
<0.0002
0.002
0. 005
0, 0002
w0005
10.005
204001
£ 0.01

< 0,005

REFERENCE NUMBER: 1&281
PAGE 5 OF 5

DATE: 2/23/87

FHONE: 225-2045
SAMPLED BY: CLIENT
DATE RECEIVED: 1/8/87

M-11

10,0025
L0. 0007
{0,002

HO.L00S
£L0.0002
L0005

<0005

L0001

L0, 01

L0.005

ata only and
ation is intended or implied.
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BN cH2M HILL ENVIRONMENTAL LABORATORY
(& LI 2218 RAILROAD AVENUE

BN rReDDING, CA 96001 ?16~-243-5831

REFORT TO: WATER GQUALITY CONTROL BDARD REFERENCE NUMBER: 16332

100 E. CYPRESS AVENLUE PABE 1 OF 4
REDDING, CA 9560072 DATE: 2/25/87

"ATTENTION: EBOB LEWIS PHONE: 225-2045
SAMPLE DESCRIPTION: WATER-ASH CR. WILDLIFE AREA SAMPLED BY: CLIENT
DATE OF SaMPLE: 1/15/87 DATE RECEIVED: 1716787

TEST METHODS: EPA-40B8-8090 SAMFLE RESULT = (FPR)

CONSTITUENT A-1 a-46

Aldrin 01 <0O.1

a~BHC T0.1 <0.1

bh—-EBHC 20,1 40,1

d—RBHC 0.1 “<0.1

3—BHC 0.l 0.1

Chlordane 0.1 “0.1

4,4-DDD <0.1 <0.1

4,4-DDE .1 <0.1

4,4-DDT 10,1 L]

Dieldrin- 0.1 0.1

Endosulfan I 0.1 0.1

Endosulfan II 0.1 0.1

Endaosulfan Sulfate 0.1 RS |

Endrin 0.1 0L

Endrin Aldehyde L0.1 T0.1

Heptachlor 0.l w0l

Heptachlor Epoxide .1 KRS

Methouvehlor .1 0.1

Toxaphene il 1

*FPE: ug/l water or ug/kg soil

COMMENTS:

The information shown on this sheet is test data only and
no analysis ar interpretation is intended ar implied.

ANALYSHM,&@MQ._ APPROVED BY=MM

1 ™



CH2ZM HILL ENVIRONMENTAL LARORATORY
2218 RAILROAD AVENUE

|

'Y REDDING, CA 96001 9146-243-5831
REFORT TO: WATER BDUALITY CONTROL EOARD REFERENCE NUMBER: 1&332
100 E. CYPRESS AVERNUE FAGE = OF 4
REDDING, CA 94002 DATE: 2/25/87
ATTENTION: EOER LEWIS PHONE:. 225-2045
SAMPLE DESCRIFTION: WATER-ASH CR. WILDLIFE AREA SAMPLED BY: CLIENT
DATE OF SAMPLE: 1/15/87 . DATE RECEIVED: 1/14/87
TEST , CA-1 A-2 A-7 A-4 A-5 A-&
Furadan <1 1 <1 <1 1 S |
FPicloram 1 w1 w1 +1 <1 D |
Simazine 1 <1 1 1 1 1
Velpar 1 S | <1 w1 1 |
Sencor <1 <1 41 1 1 <1
2, 4-D <1 <1 41 1 1 =1
Dicamba <1 <1 i1 <1 1 <1

COMMENTE: mg/1 = milligrams per liter

The information shown on this sheet is test data anly and
no analysis or 1ntPrDrntat10n is intended or implied.

e
APPROVED BY: m’/



EEN

AR cHoM HILL ENVIRONMENTAL LABORATORY
2218 RAILRDAD AVENUE

BENEEE ~cDDInG, CA 94001 $16~243-5831

REFORT TD: WATER QUALITY CONTROL EOARD REFERENCE NUMEER: 16332
100 E. CYPRESS AVENUE PAGE = OF 4
REDDING, CA 2&002 DATE: 2/25/87
ATTENTION: BOB LEWIS PHONE: 225-2045
SAMPLE DESCRIFTION: WATER~ASH CR. WILDLIFE AREA SAMPLED EY: CLIENT
DATE QF SAMFLE: 1/15/87 DATE RECEIVED: 1/14&/87
TEST A-1 A-&
@rganophasphate Scan 0.1 0.1
Azinphos methyl 0.1 0.1
Demston S0 1 <0.1
Diazinon 0.1 0.1
Disulfatan “0l 0.1
Ethion S0L1 0.1
Malathion DA | L1
Farathion ethyl 1001 0.l
Farathiaon methvl 0.1 0.1
COMMENMTE:  ug/l = micrograms per liter

The infarmation shawn on this sheet is test data only and
no analysis or interpéetation is intsnded or implied.

APFROVED BY: zéi@ehz%épﬂ—/

A-11



MR CcH2M HILL ENVIRONMENTAL LABORATORY
[N 2218 RAILROAD AVENUE

EEEENE REDDING, CA 94001 F16-2473-5831
REFPORT TO: WATER GQUALITY CONTROL EOARD REFERENCE NUMBER: 1633C
100 E. CYPRESS AVENUE FAGE 4 OF 4
REDDING, CA 946002 DATE: 2/25/87
ATTENTION: BEOB LEWIS PHONE: 225-2045
SAMPLE DESCRIFTIOM: WATER-ASH CR. WILDLIFE AREA SAMPLED BY: CLIENT
DATE OF SAMFLE: 1/15/87 DATE RECEIVED: 1/14/87
TEST a-1 A-2 A-T A—4 A-5 A-b
Arsenic <O.0025 10,0025 <0.0025 <0.0025 £0,0025 <0.0025
Cadmium 10,0002 C0.0002 <0.0002 <0.0002 <0,0002 <0.0002
Corper 0. 002 0. 002 Q. 00646 . 004 3,007 0.003
Lead 0005 0,005 <0.005  <0.005 <0.005  <0.005
Mercury F0.0002 C0.0002 000002 10,0002 £0,0002 0. 0002
Molybdenum 200005 <0.005  <0.005  C0.005  £0,005  <0.005
Nickel 200005 0,005 ©0.005 0,005 0,005 0,005
Selenium “0.001 M0.001 <0.001 0,001 0,001 <0, 001
Thallium £0.01 0,01 40,01 £0.01 0,01 €0.01
Zinc “0.005  <C0.005  £0.005  <0.005  <0.005 0,005

COMMENTS: Results in milligrams per liter

The information shown an this sheet is test data only and
no analysis or interpretation is intended ar implied.

waf
APFROVED BY: &_4\4 ' AoANQD—

A=12



BRI >\ g EnyIRONMENTAL LABORATORY
[ﬁ 2218 RAILROAD AVENUE
B REPDING, CA 96001 916-243-5831

REPORT TD: WATER QUALITY CONTROL BOARD
100 E. CYFPRESS AVENUE
REDDING, CA 96002

ATTENTION: R.H. LEWIS

SAMPLE DESCRIPTION: WATER

DATE OF SAMPLE: SEE REPORT

TEST . COPPER
UNITS ug/1
SAMPLES

M-1 6&-24-87
M-2 6-24-87
M-3 &-24-87
M-4 4£-24-87
M-5 4-24-B7
MiQ  4-24-87

-

-

A-1  6-25-87
A-2  46-25-87
A-Z  6-25-87
A-4  6-25-87
A-5 6-25-87
A-6  4-25-87

-~

Fal it
NPRNERNBRON@OUSWN

A

COMMENTS: Results are in micrograms per liter

REFERENCE NUMBER: 17408
PAGE 1 OF 1

DATE: B8-18-87

PHONE: 225-2045
SAMPLED BY: R.H. LEWIS
DATE RECEIVED: 6-25-87

The information shown on this sheet is test data only and
no analysis or interpretation is intended or implied.

APPROVED B
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NORTH COAST LABORATORIES LTD

5680 WEST END ROAD ® ARCATA e CA 95521 e (707) 822-4649
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HEMICAL EXAMINATION REPOR
NCL #
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NORTH COAST LABORATORIES LTD.
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